Polyalkylcyanoacrylate nanoparticles as carriers for granulocyte-colony stimulating factor (G-CSF).
The human recombinant granulocyte colony-stimulating factor (rhG-CSF) is largely used in the treatment of neutropenia occurring during chemotherapy. After injection, this glycoprotein distributes through the whole body. Thus, to obtain high and durable bone marrow concentrations, targeting with polyalkylcyanoacrylate nanoparticles was considered. Two methods of preparation were investigated: anionic polymerization and precipitation of the preformed polymer. By anionic polymerization, it was possible to associate more than 66% of rhG-CSF with nanoparticles (polyisobutyl- or polyisohexylcyanoacrylate nanoparticles) when the glycoprotein was added at the end of the polymerization process. It has been shown that the rhG-CSF was mainly adsorbed on the surface of the nanoparticles and most of the colony stimulating activity was conserved. Using precipitation of performed polyisohexylcyanoacrylate, 90% of rhG-CSF was associated with nanoparticles, the protein being mainly adsorbed onto the nanoparticle surface. In this case, a decrease of the colony stimulating activity was however observed. Whatever the method used, the in vitro release of rhG-CSF from the polyisohexylcyanoacrylate nanoparticles, was progressive during 8 h in seric conditions. Nevertheless, using mice as an animal model, it has been shown that the short-term effects of intravenously injected rhG-CSF were not increased by its association with polyisohexylcyanoacrylate nanoparticles.